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Art Unit: 1745 

METALIC LAYER COM PONENT FOR USE IN A DIRECT OXIDATION FUEL CELL 

Examiner: Yuan S.N. 09/882,699 Art Unit: 1745 November 24, 2004 

Continued Examination Under 37 CFR 1.114 
1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on October 1, 2004 has been entered. Claims 24,44 
have been amended. 

Claim Rejections - 35 USC § 112 
2. The claim rejections under 35 U.S.C. 1 12, first paragraph, on claims 24-62 are 
withdrawn, because the independent claim has been either amended. 



Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

4. Claims 24-30,33,37,38,41-51,54-62 are rejected under 35 U.S.C. 102(e) as being 



anticipated by Cisar et al. (US 6,410,180). 
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With respect to claims 24, 61,62, Cisar et al. teach a fuel cell that is suitable for operating 
with gas fuels or, alternatively, directly with liquid fuels, such as methanol. The direct oxidation 
fuel cell comprises (a) a protonically conductive, electronically non-conductive membrane (54), 
(b) an anodic metal diffusion layer (metal grid, 82), (c) an anode catalyst (electrocatalyst, 56), 
which is disposed between the anode catalyst and the anode face of the membrane and (d) a 
cathode catalyst, which is disposed between the cathode catalyst and the cathode side of the 
housing. The metal grids can be selected from a wide variety of material including expanded 
metal, woven metal wire product and perforated metal sheets. See Column 10, Lines 16-54, 
Column 12, Lines 39-67; Column 13, Lines 27-42; Figures 6B,1 1. The metal grids can be used 
to regulate the flow of the fuel substance and to conduct the current from one cell to the adjacent 
cell. 

With respect to claims 25,26, the metal grid (electrically conductive member) may be a 
sheet of expanded metal mesh or wire. The expanded metal mesh or other electrically 
conductive member preferably has a great portion of open area than does carbon cloth or paper to 
increase the gas to and from the catalyst areas. 

With respect to claim 27, the metal grid can be an expanded metal, a product fabricated 
by piercing and stretching a sheet of metal or metallic foil. A wide range of materials can be 
used including titanium, nickel, copper, stainless steel, aluminum and niobium. 

With regard to claim 28, the metal grid can be further gold plated to reduce the contact 
resistance; i.e., it is inert to the liquid fuel used. 
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With respect to claims 29 and 33, in addition to expanded metal, perforated metal sheets 
and woven metal wire products, i.e., pieces of metal bonded together that have spaces 
therebetween, are suitable to employ as the metal grid as well. Both forms of grids have pores 
with more than one dimension. 

With respect to claims 30 and 37, mixture of Vulcan XC-72R carbon powder, PTFE, 
water and surfactant are sonicated to reach complete dispersion and the resulting paste is spread 
onto the expanded foil grid. 

With respect to claims 41 ,42,43, the metal grid is also used as a current collector. Figure 
1 show the typical arrangement of a fuel cell in which flow field plates are disposed parallel to 
the anodic diffusion layer. 

With respect to claims 44-51,54-56, due to similarity and mirror image between the 
anodic diffusion layer and cathode diffusion layer on the cathode side of the protonically 
conductive electronically non-conductive membrane (see Figure 6A), the aforementioned 
arguments of the former are applicable to the latter. 

With respect to claims 57-60, Cisar et al. teach the best way to lower contact resistance 
and improve corrosion resistance is to plate the metallic grid with a layer of precious metal, such 
as gold, platinum, palladium or ruthenium. See Abstract, Column 2, Lines 58-63; Column 9, 
Lines 38-67; Column 10, Lines 16-60; Column 12, Lines 39-55; Column 13, Lines 1-55; 
Example 1. 

It is noted that claim 38 is a product-by-process claim. "Even though product-by-process 
claims are limited by and defined by the process, determination of patentability is based on the 



Application/Control Number: 09/882,699 
Art Unit: 1745 



Page 4 of 7 



product itself. The patentability of a product does not depend on its method of production. If the 
product in the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different process." In re 
ThorEe, 777 F. 2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). Since Cisar's bonded metal 
piece (woven metal wire) is similar to that of the Applicant's, Applicant's process is not given 
patentable weight in this claim. 



Claim Rejections - 35 USC § 103 
5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth 



in 



section 02 of this title, if the differences between the subject matter sought to be patented and the pnor art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill ,n the art to which said subject matter pertains. Patentab.lity shall not be negatived by the 
manner in which the invention was made. ' 



6. Claims 31,32,34-36,39,40,52,53 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cisar et al. (US 6,410,180) as applied to claims 24-30,33,37,38,41-51,54-62 
above, and further in view of Yu et al. (US 6,399,202). 

Cisar et al. teach a direct oxidation fuel cell system as described above in Paragraph 4. 
However, Cisar et al. do not disclose the metallic diffusion layer is treated with a substance that 
renders a portion of the layer hydrophilic. Yu et al. disclose a gas-diffusion electrode for use in a 
fuel cell system. Specifically, Yu et al. teach the fabrication of gas diffusion electrode with a 
precisely controlled degree of hydrophobic and/or hydrophilic characteristics by using functional 
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groups. Water-repellent structures of the diffusion layer are generally achieved by coating the 
surface with a hydrophobic material, such as polytetrafluoroethylene. The most common method 
to make the diffusion layer partly hydrophilic includes the use of a hydrophilic fluorinated resin, 
such as NAFION. As a result, the gas diffusion layer, which has attached at least one 
hydrophilic organic group as well as at least one hydrophobic organic group, can better promote 
a hydrophobic/hydrophilic balance in the active layer. See Column 1, Lines 66-67; Column 2, 
Lines 35-41; Column 3, Lines 17-45; Column 6, Lines 32-37. Therefore, it would have been 
obvious to one of ordinary skill in the art to treat the gas diffusion layers of Cisar et al. with both 
PTFE and NAFION®, because Yu et al. teach the importance of optimum 
hydrophilic/hydrophobic properties on the gas diffusion layers. 

With respect to claims 34,35, Yu et al. teach the gas diffusion layer is attached with at 
least one hydrophilic organic group and at least one hydrophobic organic group. Yu et al. do not 
specifically disclose relationship between the pore size of the gas diffusion layer and 
hydrophilicity (or hydrophobicity). However, it is the position of the examiner that such 
characteristics are inherent, given that pores of different sizes are distributed randomly on the 
metallic diffusion layer, therefore, at least some of the large pores would be treated with a 
hydrophilic material while at least some of the small pores would be treated with a hydrophobic 
material. A reference which is silent about a claimed invention's features is inherently 
anticipatory if the missing feature is necessarily present in that which is described in the 
reference. In re Robertson . 49 USPQ2d 1949 (1999). 
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Response to Arguments 
7. Applicant's arguments filed on October 1 , 2004 have been fully considered but they are 
not persuasive. 

Applicant 's principle arguments are 

The instant claim is directed to a metallic diffusion layer that operate to fix the rate of 
flow of fuel to the anode face of the PCM. 

In response to Applicant's arguments, please consider the following comments. 

Cisar et al. teach the metal grid (metallic diffusion layer) is selected from a wide variety 
of material including expanded metal, woven metal wire product and perforated metal sheets. 
They all can operate to fix the flow rate of fuel to the anode of the fuel cell through the openings 
in the metal. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dah-Wei D. Yuan whose telephone number is (571) 272-1295. 
The examiner can normally be reached on Monday-Friday (8:00-5:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick J. Ryan, can be reached on (571) 272-1292. The fax phone number for the 
organization where this application or proceeding is assigned is (703) 872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Dah-Wei D. Yuan 
November 24, 2004 




